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CHAPTER I : INTRODUCTION 



Interest in the study of the economics of health is a comparatively 
recent pnenou'cnon . conoo\i sts in the past have devoted considerable energy 
and resources to the study of manufacturing and transportation in particular, 
generally giving little attention to the service sector. The study of the 
banking system is a notable exception to this last generalization. Yet 
there are several reasons why the economist should be interested in the 
study of health. Geographically > the health industry represents a very 
ubiquitous type of activity. This industry in 1962 was approaching a $30 
billicn-a-year operation (74, p.6). Thus the study of the health industry 
is the study of an important sector of the economy. 

The health industry has several characteristics which make it at the 
same time more interesting but also more difficult to study than manufac- 
turing, for example. The traditional goal imputed to the entrepreneur in 
the theory of the firm is the maximization of profit. This assumption is 
singularly inappropriate in the case of the health industry. It is fur- 
ther difficult to hypothesize what a reasonable objective function for the 
health industry would be. The problem of external effects is more preva- 
lent in the production of health services than in most types of economic 
activity. The social benefits of providing health services are much 
greater than the private benefits, notably in the treatment of infectious 
diseases. Some health services, notably some of the environmental health 
services, can be classified in the category of public goods. One person's 
enjoyment of the benefits of air pollution control does not subtract from 
another person's enjoyment of these same benefits. All of these 
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externalities render the usual optimal solutions to competitive models 
nonoptimal. Stated another way, no possible price system in a competitive 
system will lead to a welfare maximum, assuming this can be defined. 

The policy implications of research findings regarding the health 
industry are more easily put into practice than would be the case in re- 
search on manufacturing or trade, for example. This is because much of the 
decision making in the allocation of resources to health services is done 
by administrative agencies, not by private individuals. The actions of 
these agencies can be much more readily influenced by research findings than 
would be true of private individual decision makers, due to the smaller 
number of decision making units involved. 

These are reasons why economists in general should be interested in 
exploring the economics of health. There are even more compelling reasons 
why manpower economists in particular should be interested in studying the 
health Industry. Compared to other industries, the health Industry is 
relatively labor intensive (74, p.6). Employees in the health field 
Include physicians, who are among the highest paid and most highly skilled 
workers in the labor force, as well as hospital ward maids, who are among 
the lowest paid. Almost all intermediate skill levels are also represented. 
Further, if one is to believe much of the literature on the subject, labor 
market imbalances among many of the occupations represented are very serious. 
Acute shortages of physicians, dentists, professional nurses, and many other 
skilled occupations are said to exist (54, p.8) and are expected to persist 
and perhaps become even more serious in the future unless rates of training 
or other variables are altered. It is to this aspect of the economics of 
health that this study is devoted. 
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/Specifically, the purpose of this analysis is to develop a model, or 
conceptual framework, within which to analyze the nature of the supply of 
and demand for health manpower. The model is designed to predict, under 
certain assumptions, the demand, supply, excess demand, and employment of 
health personnel for some period in the future. As presently developed, the 
model is applicable for forecasts of five to fifteen years into the future. 
Simpler models may be more efficient for forecasting periods of less than 
five years, and while the model presented herein can be used for fore- 
casts of magnitudes more than fifteen years into the future, some modi- 
fication of the means used to estimate parameters is desirable. This is 
discussed further in the last chapter of this study. 

Requirements Versus Need 

It is necessary at the outset to define rigorously what 1 mean by 
manpower "requirements." Most previous studies have in one sense or another 
concentrated on something more properly designated as the "need" for man- 
power in certain occupations (77, pp. 183-191). Most of these studies, 
including the above source and the Health Manpower Source book (109, 
pp.Al, 60), select some employment to population ratio as a standard and 
then forecast "need" based upon this norm. We have, for example, an 
estimate of "number of dentists required in 1975 to raise below-average 
states to the 1958 average national dentist population ratio" (109, p.60), 
and "number of physicians required in 1960 to maintain the 1949 
physician-population ratio" (77, p.185), I am not talking about 
"requirements" in this sense, for a very simple reason. If we wish to 
forecast requirements based up "need," we must first make several value 
judgments to determine "need." To be even reasonably objective about this 
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determination, it becomes necessary to define some "index of health,” and to 
determine the change in this index caused by the addition of one physician 
or one nurse and so forth to the active labor force. A value j udgmen t is 
still required to select an acceptable or optimal "index of health." Al- 
though some research has been done on an index of this type, knowledge has 
not progressed to the point where such an index can be used as the basis 
for forecasting manpower "needs." Thus any forecast of manpower needs 
made at this point is dependent entirely upon an arbitrary value judgment. 

I propose to be more objective and pragmatic than this. I define man- 
power "requirements" for occupation as the number cf persons who Bot.lrf be 
employed at given wage rates if there were no shortage of available traced 
personnel, given the amount of resources available to pay thgm. This is 
identical with the economists' concept of demand. I claim this concept is 
superior to the "need" concept for at. least two reasons: (1) Demand is at 

least conceptually measurable without recourse to any value judgment by the 
analyst. While it is no cardinal sin for the analyst to make value judg- 
ments as long as they are explicitly- stated, his results will be more 
acceptable to policy makers the smaller the number of value judgments upon 
which these results are based. (2) Any forecast of manpower requirements 
based upon the concept of "need" ignores the fundamental economic tenet of 
scarce resources. If we were to expand the supply of nurses to meet "need" 
by increasing the output of training institutions, we still would cot have 
assured that the health industry will have sufficient resources available 
to hire all of the personnel trained. 
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An Index of Health 

The above statements are not intended to imply that research on needs 
is not important o It is simply a different problem than the one which I 
wish to consider. 

In order to be useful, any index of health must be capable of handling 
empirical data. For this reason, most indices developed to date are express- 
ed as mathematical models. An index of health must consider information 
other than mortality data, even if this is broken down by age, sex, cause 
of death, or other relevant factors. Morbidity information is also perti- 
nent. There is, however, a measurement problem. This requires the speci- 
fication of some type of social welfare function, either explicitly or 
implicitly. Using one welfare function, we can measure losses due to 
death or ill health in terms of gross national product foregone. This 
would imply that there is no social cost involved when a retired indi- 
vidual becomes ill, and maximization of social welfare would dictate 
devoting no resources to the care of such individuals. On the other hand, 
if we allow noneconomic variables to enter into the objective function, then 
the aforementioned measurement problem becomes important. How does one 
measure the cost of "suffering"? 

Because of these conceptual problems (103), several simple indices of 
health have been proposed as proxies for some more refined index. Swaroop 
and Uemura (90) have proposed that deaths at age 50 and above as a percent- 
age of all deaths is a useful measure where data on vital statistics are 
very scarce. In countries such as the United States, where more detailed 
data from national health surveys is available, more complex and theoreti- 
cally more correct indices are obtainable. Perhaps the most advanced model 
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proposed to date was introduced by Chiang (118). His index of health, 
denoted H, is equal to 1/P Z P [1 - (N T* + 1/2 m )]. P is the size 

XX XX X 

of the total population, while P is the number’ of persons in age and sex 

category x. N x is the observed average number of illnesses per person per 

unit of time and T x is the average duration of illness in the same time 

- -* 

period. Both N x and can be derived from sample data; The age-specific 
death rate, m x , is the proportion of persons in age and sex category x who 
die during the time period in question (103, pp.10, 11). Chiang then 
treats H as a random variable taking on values in the interval 0 < H £ 1, 
and computes the moments to get estimates of the mean and variance of H. 
Because H is affected by the age and sex distribution of the population in 
question, it is not useful for comparing two populations having dissimilar 
age and sex distributions. Chiang introduces an "age— adjusted index of 
health" which can be used to compare the state of health in different 
nations, states, or points in time. 

This index still does not tell us the optimal amount to spend on health 
or the minimum acceptable" level of the index. Much work remains to be 
done on this aspect of health economics. 

Projections Versus Forecasts 

There appears to be a lack of agreement’ regarding the difference 
between a forecast and a projection. Mangum and Nemore (62) make the 
following differentiation. 

"It is common practice to differentiate between projections and 
forecasts, but in reality the difference is in the confidence of 
the forecaster. The projector, after examining past trends and 
current developments, develops implicitly or' explicitly, a working 
model of the system. He sets forth a series of assumptions about 
how the important variables are likely to behave in the future. 
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and then uses these assumptions to modify extensions of the past per- 
formance of the variables. The projector stands behind his product 
only to the extent that his assumptions may be expected to prove valid, 
and the accuracy of his projections depends on both the realism of the 
assumptions and the identification of all the relevant variables. The 
forecaster is a projector who has the confidence and the institutional- 
freedom to state his conclusions unconditionally and to stake his 
reputation on them" (62, p.2). 

This is not the sense in which I wish to use these terms. I define a 
projection as the estimation of the magnitude of some variable at a future 
point in time, using as explanatory variables only current and past magni- 
tudes of the same variable. If x is the variable to be estimated and we are 

currently in time t, then by my definition a projection of x in time t+n 

must be of the form x t+n = f(x t , x t- ^» . .., x t-s^* P r °j e ction is trend 
extapolation, not necessarily linear. I define a forecast as the estimation 
of the magnitude of some variable, at a future point in time, using as 
explanatory variables any other variables which may be considered to be 
relevant. Current, past, or forecast future values of these explanatory 

variables may be used. If x is the variable to be estimated and we are 

currently in time t, then a forecast of x in time t+n is of the general 

form x t+n = g( x t , x t-1 » •••» x t _ s > °t-r* °t* ®t+l* ***’ ®t+m^ * 1116 

Oj. denote "other variables," and the bar denotes forecast values. It may 

be nc^ed that by my definition all projections are forecasts, but the 
reverse is not true. 

The reason for making this distinction is that I feel projection 
techniques are of very limited usefulness. They do provide estimates of 
magnitudes for future periods, and may even be more accurate than more 
sophisticated techniques for short-range forecasts. However, projection 
models provide almost no information regarding why certain changes in 
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variables would be expected. It is simply assumed that all factors which 
affect the variable being projected will continue to change in the same 
manner in the future as they have in the past. The number of assumptions 
needed for a projection model is smaller than for some other type of fore- 
casting model, but they are correspondingly more heroic. For these reasons 
the model developed herein is explicitly designed to operate on principles 
other than projection techniques. In the empirical analysis of Chapter 7, 
projection techniques are utilized for the estimation of many parameters. 
Two comments are in order here: (1) It is by no means necessary that the 

model be utilized in this manner. In its full generality the model can 
accommodate numerous different techniques for the estimation of parameters. 
(2) Even though projection techniques are used, they are not used to 
estimate employment or manpower requirements directly. This makes the 
model much richer in potential information than a straightforward projec- 
tion model. 
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CHAPTER II: PRESENTATION OF OVERALL MODEL 



The purpose of this chapter is to present a generalized, overall view 
of the model used to generate a forecast of manpower requirements and em- 
ployment in the health industry. Two models are used. The first, referred 
to as the "recursive programming model," is of primary interest. The second, 
referred to as the "naive model," is presented only to provide a standard of 
comparison for evaluating the forecast generated by the recursive program. 

The recursive programming model is formulated as follows. 



7C ** 

Minimize: E^tr^Cx - x^ t > / x j T ] 



Subject to: x. < (1 + B ) x. , 

J jt — js,max,t j,t-i 

x jt- ^ ” B j,min,t^ X j,t-1 

x jt >° 

V“jt x jt < TR t 



j — 1, 2, . • • , n 
j — 1» 2, ..., v 
j = v+1 , v+2 , . . . , n 



j - 1, 2, 



• • • , 



n 



* * ' * 
The following matrix equations are also used. \ ~ \ + Y fc and A fc M fc « X fc< 

The naive model is simply of the form X^ — A^ M^, again written in matrix 

notation. The symbols are defined as follows. 

j * an index number denoting occupations. 



o the limit to j, i.e. we are considering n occupations. 



k * an index number denoting categories of health services, 

s = the limit to k, i.e. we are considering s categories of health 

services . 

t ** an index n umb er denoting time, which is assumed discrete. 

T * the time horizon, i.e. the time period for which the forecast 

is prepared. 
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B 


= the base period, i.e. the time period as of which the forecast 
is prepared . 


r. 

3 


= a weight representing the "relative urgency" of reducing 

excess demand as a percentage of total demand for occupation j . 


«-»* * 
rt 


= total "ceteris paribus" demand for personnel in occupation j in 
time period t. 


x jt 


= employment in occupation j in time period t. 


B 

j ,max, t 


= the maximum percentage increase possible in the number of 
workers in occupation j during time period t. 


B. • - 


= the maximum percentage decrease possible in the number of 
workers in occupation j during time period t. 


V 


= a number such that 0 £ v >_ n which shows the number of occu- 
pations for which a lower bound to supply is appropriate. 


AAE 

jt 


= average annual earnings in occupation j during time period t. 


TR t 


= total resources available to the health industry to be disbursed 
as earnings to personnel in the n occupations considered in 


* 

A t 


time period t. 

* 

= a matrix with elements a., . These elements are referred to 

jKt 

as "demand coefficients" and represent the number of personnel 
in occupation j that the health industry would desire to employ 
per unit level of demand for health services of type k in time 
period t, assuming that employment in other occupations is at 
specified levels. 


A t 


= a matrix with elements a., . These elements are referred to as 

JKt 

"technical coefficients" and represent the number of personnel 
in occupation j that the health industry actually employs per 
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unit level of demand for health services of type k in time 
period t. 

= a vector with elements m^. These elements represent the demand 
for health services of type k in time period t. The units in 
which the elements are expressed may vary within the vector, 
but are all expressed in some physical units, e.g. visits, 
patient-hours, admissions, persons, and so forth. 

Y t - a matrix with elements y^ t * These elements represent excess 

demand for personnel in occupation j to provide health services 
of type k in time period t. 

For t = B+l, B+2, ...» T, it is understood that values of all varia- 
bles are forecast values, unless specifically noted otherwise. 

This model is based upon a recursive programming model developed by 
Richard H. Day for another purpose (36). The model used in this study 
differs from Day’s in several important respects. Day uses a linear ob- 
jective function (36, p. 23), while the model presented herein uses a 
quadratic objective function. This makes Day's concept of the equated 
constraint matrix useless for our purposes, since a quadratic program may 
have "interior solutions" (52, p. 11). Day also expresses his solutions 
in terms of explicit first order difference equations. This is not possible 
in the model utilized herein, because it utilizes variable coefficients. 
Further, these variable coefficients are not amenable to statement as 

explicit functions of time. This is true in particular of the B. . 

3 , max , t 

The following four chapters are devoted to analyzing specific portions 
of the model. Since the demand for labor is a derived demand, it is nec- 
essary to study the demand fcr health services. Further, since the 
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personnel requirements of such environmental health services as sanitation 
differ greatly from the personnel requirements of mental hospitals, for 
example, it is useful to decompose the demand for health services into some 
number of sub-components. The determination of this decomposition as well 
as the determination of the independent variables useful in forecasting the 
demand for health services is the topic of the following chapter. 

If we have a forecast of the next step is to determine in 

the case of the naive model or A^ii.j, in the case of the recursive program. 

In general, A T and A T are functions of A^ and Ag respectively and of 
certain exogenous variables. The forecasting of these technical and de- 
mand coefficients is discussed in Chapter 4. Note that forecasts could be 
generated by assuming the coefficients constant over time. Empirical evi- 
dence and common sense tend to indicate that such forecasts would be of 



limited usefulness, at least for forecast periods greater than two or 



three years . 

?'.n using -he recursive programming model, once we have determined a 

vector :C " /Cm,.* we have still only considered the demand side of the mar- 

T ! i 

ken. In fact, wa have only considered what I term "ceteris paribus" demand. 

That is, we have considered the demand for personnel in each occupation, 
assuming that employment in other occupations is at certain levels. We 
must introduce the total resource constraint, which essentially may make 
it impossible to attain the ceteris paribus level of demand for all occupa- 
tions simultaneously. Supply considerations are discussed in Chapter 5 and 
the total resource constraint in Chapter 6. 

The objective function used herein is assumed to be the objective of 
the health industry and not of society as a whole, to the extent that these 
differ. The solution to the constrained optimization problem therefore 



13 



represents manpower requirements as modified by supply restrictions and has 

* 

nothing to do with the concept of "need." This solution represents actual 
employment as well as "effective demand," given the forecast supply condi- 
tions and taking into account simultaneous interactions between occupation 
groups. In an imperfect manner, substitutability between occupations is 
thus considered. The reasons for the form of the objective function and a 
discussion of the weights for this function are contained in Chapter 6. 

The recursive programming model may be tested by comparing the results 
of a forecast generated by using it against actual employment in the year 
T, at such time as these data become available. A test of this nature is 

undertaken in Chapters 7 and 8. This tests the accuracy of the forecast of 

* 

X^. Conceptually we could test the accuracy of the forecast of by 
gathering data on Y^, when they become available, and adding this to X^. 

This is difficult data to obtain, and no direct test of the reliability of 
the forecast of X T is undertaken herein. The primary value of this forecast 
lies in its role in the recursive system of quadratic programs. By examin- 
ing the nature of the Lagrange multipliers, which are defined in Chapter 9, 
we can determine those occupations for which there exists a shortage of 
supply. This furnishes a basis for policy recommendations regarding the 
level of operation of training activities. 
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CHAPTER III: THE DEMAND FOR HEALTH SERVICES 

In the specification of any forecasting model, there is always a 
question of the degree of disaggregation in the variables which are to be 
used. The ’’optimal degree of disaggregation" generally depends in the first 
instance upon the purposes for which the model is developed and the degree 
of accuracy desired of the forecast magnitudes. Unfortunately in most 
instances the constraint of limited research funds is binding, causing 
some compromise of the desired state of affairs to conform to the possible 
state. This compromise can be effected by making the variables of the 
model conform to available data or by accepting "poorer" estimates of the 
given variables than would be desired. In my opinion, it is preferable to 
have an estimate of the right variable which is based upon mediocre data 
rather than to have an excellent estimate of the wrong variable. In the 
analysis at hand, I am essentially ignoring data availability constraints in 
the first six chapters and am choosing my variables and the degree of 
disaggregation of these variables on other grounds. In the testing process, 
harsh reality causes some compromise of principles, but even here I am 
reluctant to modify the model to conform to available data. Instead I 
use the best estimates I can get of the variables I hypothesize to be re- 
levant. 

In this analysis, the number of classes of health services considered 
is wholly dependent upon the usefulness of the breakdown for the purpose of 
forecasting manpower requirements. I am not attempting to use the results 
of this study to influence policy on the number of hospitals constructed 
or other similar problems. As long as the elements of are chosen in 
such a manner that the elements of A fc are defined and can be forecast for 



15 



some future period with a "high degree" of accuracy, this breakdown of ser- 
vices is allowable for my purposes . There is perhaps no a priori means of 
ascertaining the "optimal" breakdown of services. The "optimal" breakdown 
may be defined as that breakdown which leads to the estimates of manpower 
requirements which most closely approximate actual magnitudes. X hypothe- 
size that the following categorization is useful for my purposes, and sub- 
sequent discussion is couched in terms of this framework. The method of 
approach is quite general, and the usefulness of this approach cannot be 
determined by its forecasting ability using any particular breakdown of the 
demand for health services. It is only the combination of method of ap- 
proach and a given specification of variables which can be tested at any 
one time. 

Table 3.1. Elements of M t - 
k Description 

1 Services of short-stay hospitals. 

2 Services of nervous and mental hospitals. 

3 Services of "other" hospitals. 

4 Physicians* services outside hospitals. 

5 Dental services. 

6 Environmental health services. 

7 "Other health" services. 



The breakdown of hospitals into several categories is necessary for a 
model of the type developed herein, as manpower requirements vary greatly 
from one type of hospital to another (Table 4.3). Also it is all too easy 

to overemphasize the importance of short-stay hospitals, since this is the 

>*■ 

class of hospital most persons have the greatest contact with in the normal 
course of events. Yet "more than half of all hospital beds in this country 



16 



are occupied by the mentally ill" (72, p.4). 

M t is a function of several variables, the most important of which have 
historically been considered to be population in an age and sex category 
(N it ), per capita disposable income and its distribution (D t > , the price of 
services (P^) * and various institutional variables (1.^) • These institu- 
tional variables include factors such the percentage of the population 
covered by various types of hospital and medical insurance, prepaid medi- 
cal plans, and governmental programs such as medicare. We can thus write 
in vector-matrix notation M t = f(N^ t> ^t* *lt^‘ ^ iera * s * course, 
the danger that we may have ignored some important explanatory variables 
in this formulation, or that some different formulation would be more use- 
ful for purposes of prediction. For example, considerable work has been 
done recently in analyzing the incidence of illness by occupation. It is 
possible, but intuitively unlikely, that is a more stable function of 
the occupational composition of the population than of its age and sex 
distribution. In any event, better data on current and future magnitudes 
of the latter variable exist, and the incidence of illness of occupation 
is not recommended as an independent variable in this analysis. 

Empirical evidence tends to indicate that the demand for health services 
varies between geographical locations. Data from the recent national health 
survey (102, p.28) indicate that the number of discharges from short-stay 
hospitals per 1,000 population ranged from 117.5 in the Northeast to 135.8 
in the South during the period July 1963-June 1965^. The number of 
physician visits per person in the period July 1963— June 1964 ranged from 
4.2 in the South to 5.4 in the West (128, p.13). The same source gives 

^Using the Bureau of the Census definition which divides the United 
States into four regions: Northeast, North central. South, and West. 
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some evidence to indicate that these differentials are fairly stable over a 
five-year period. The number of dental visits per person in the July 1963- 
June 1964 period ranged from 1.1 in the South to 2.1 in the Northeast. 

These differences are often ascribed to ’’habit" or "custom" and are 
considered important in forecasting only to the extent that significant 
shifts in the percentage of population located in different areas are fore- 
seen during the forecast period. If geographical shifts in population are 
expected* it is difficult to ascertain the extent to which this effect would 
in turn cause changes in . per capita demand for health services within a 
region. 1 consider it probable that empirical analysis will disclose that 
or explain these geographical differences in rates of service 
utilization. 

Similar arguments could be raised concerning the differences in the 
percentage of population in urban versus rural areas. Again differences 
in the utilization rates for various categories of medical services exist, 
as indicated in Table 3.2. 

Table 3.2. Utilization Rates for Various Categories of Health Services, 
United States, July 1963- June 1964 



Residence 


Discharges From 
Short-stay Hospitals 
per 1,000 Persons 3 


Average 
Length of 
Stay 


Physician 
Visits per 
Person 


Dental Visits 
per Person 


SMSA b 

Outside SMS A 


122.2 


8.8 


4.8 


1.8 


Farm 


111.7 


6.8 


3.3 


0.9 


Nonfarm 


145.0 


7.6 


4.3 


1.2 



Source: Columns 1 and 2 (102, p.29). Column 3, (128, p.13). 

Column 4, (127, p*16). 

a Data for July 1963-June 1965. 

^Standard Metropolitan Statistical Area. 
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It is noted that the farm population has a lower level of per capita 
utilization of the three categories of health services listed than do other 
groups in the population. Further, since the farm population is declining 
as a percent of total population (92, p.143), it may appear that the urban- 
rural or farm-nonfarm population distribution should be an explanatory 
variable in forecasting the demand for health services. It is my hypothesis 
that this effect can be accounted for by the per capita income variable, 
i.e. it is income and not residence which is determining. 

It is often suggested that the rate of utilization of health services 
is positively correlated with education levels (58, p.29). The argument is 
that better educated persons are more concerned about their health, as well 
as being more informed regarding the advantages of using health services. 

It might be expected a priori that better educated persons would make 
greater use of preventive services and regular checkups than the less edu- 
cated, which in turn might lead to a lower utilization of curative services 
by the better educated. In fact it is conceivable that this effect could 
lead to a reduction in total health services used by better educated groups. 
Some evidence to support this hypothesis has been found (43, p.64). Again 
my argument is that the per capita income variable should be highly corre- 
lated with the education variable and in effect serves in part as a proxy 
for the latter. All of this is "armchair empiricism," and a good factor 
analysis study is needed to determine the importance of the education and 
farm-nonfarm variables. There are numerous other types of variables which 
could affect the demand for health services. The degree of activity of 
various nonprofit organizations such as the American Cancer Society in 
making the general public awsre of the benefits of regular physical check- 
ups could affect the demand i:or physicians* services, for example. 
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In this analysis, the four general categories of variables originally 
listed will be assumed to be sufficient to provide "good" forecasts of the 
demand for health services. For different categories of services, different 
variables will be important. 

Population and Its Age and Sex Composition 
Disregarding changes in the age and sex distributions of the popula- 
tion, increases in the size of the total population would be expected to 
cause a proportionate increase in the demand for certain types of health 
services, ceteris paribus. Examples are the demand for admission to short- 
stay hospitals, dental services, and physicans’ office calls. There may be 
some effect of increased disease diffusion in a large population, or more 
mental disord^s simply because of the increasing complexity of social 
relationships caused by a larger population, but these effects are proba- 
bly of very minor significance and extremely difficult to estimate. In 
other types of health services, for example in the environmental health 
field, there is an element of the "community good" aspect present. It 
probably requires less than twice the facilities to provide sanitary sew- 
age service to 2,000 persons as it does to 1,000 persons. For most cate- 
gories of services, however, we may assume the demand increase is propor- 
tional to population increase, everything else being constant. 

The difficulty arises in the fact that everything else is not constant. 
As population increases, the sex and particularly the age distributions 
also change. Further, the utilization of various categories of services 
varies greatly from one cohort group to another. Recent data from the 
national health survey (102, p. 27) indicate that the number of discharges 
from short-stay hospitals for persons under 45 years of age was 115.2 per 



20 



1,000 population, with 6.4 days the average length of stay. For persons 
aged 45-64 the comparable figures were 147.9 discharges and 11.0 days 
average length of stay. For persons 65-74 years of age the figures were 
181.3 discharges and 12.6 days average length of stay. At least for per- 
sons over age 45, the older cohort groups use hospital services more often 
and remain hospitalized for a longer period of time than younger cohort 
groups . 

Another publication (116, p.16) gives data indicating that discharges 
from short-stay hospitals vary significantly by sex as well as age. The 
data in Table 3.3 indicate that hospitalizations per 1,000 persons are 
higher for females aged 15-44 than for males in the same age group. A 
large part of this difference is probably due to the fact tha£ these are 
the child-bearing years. This suspicion is reinforced by noting that the 
average length of stay for females aged 15-24 years is only 4.6 days, as 
compared with 9.3 days for males in the same age group. 



Table 3.3. Short-stay Hospital Discharges per 1,000 Persons and Average 
Length of Stay, United States, July 1963-June 1964 



Age 


Discharges 




Average Length of Stav (Days) 


Male 


Female 


Male 


Female 


less than 15 


75.4 


61.0 


6.1 


6.1 


15-24 


69.8 


225.5 


9.3 


4.6 


25-44 


87.2 


219.1 


9.2 


6.1 


45-64 


159.8 


149.3 


11.8 


10.0 


65-74 


219.2 


196.3 


12.8 


11.9 


75 and over 


285.4 


244.8 


12.3 


13.5 



Source: (116, p.16). 



Because of its intuitive plausibility, it is perhaps not necessary to 
belabor the point that changes in the age-sex composition of the population 
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will affect the demand for short— stay hospital services. The next question 
is, is the age-sex distribution of the population of the United States 

constant or is it rapidly changing? In the former case, we might 
justifiably ignore the age-sex distribution in forecasting. The data in 
Table 4, comparing 1950 and 1960 census information, indicate that the 
age-sex distribution is far from constant. 



Table 3.4. Percentage Distribution of the Total Population of the United 
States by Age and Sex, 1950 and 1960 



Age and Sex 


1960 


1950 


Male 


Less than 15 


32.2 


27.7 


15-24 


13.8 


14.9 


25-44 


26.0 


29.6 


45-64 


19.7 


20.3 


65-74 


5.7 


5.3 


75 and over 


2.6 


2.3 


Female 


Less than 15 


30.4 


26.5 


15-24 


13.4 


14.8 


25-44 


26.3 


30.3 


45-64 


20.1 


19.9 


65-74 


6.4 


5.7 


75 and over 


3.4 


2.8 



Source: (92, pp. 146-47). 



For both males and females there has been a relative shift from the 
middle age groups into the less than 15 and over 65 categories. This will 
have an impact upon demand for health services and upon the type of health 
services demanded. 



The Price of Services 

In view of some recent studies showing the price elasticity of demand 
for some categories of health expenditures to be near zero, it might seem 
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that the price of services is not an important explanatory variable. The 
importance of prices is, however, dependent upon the reasons for this low 
price elasticity. If this is due to the inherent nature of the services, 
namely that the opportunity cost of not receiving the service may be very 
large (24, pp.948, 949), then one might ignore the impact of prices on de- 
mand. If, however, the inelasticity is due to the institutional character 

3 

of the market in which the services are provided, and one wishes to in- 
clude these institutional characteristics and changes in them as explanatory 
variables, then prices themselves must be included as explanatory variables. 
Further, it is possible that the demand for hospital services is price in- 
elastic, while the demand for services of some specific type of hospital is 
quite elastic with respect to price changes. This would be expected to be 
true for those classes of services which have close substitutes. For 
example, long-stay convalescent hospitals and nursing homes may face demand 
schedules which are very elastic with respect to relative prices. 

To the extent that the manpower requirements for different types of 
hospitals differ, a change in the relative prices of services may have a 
significant impact upon overall manpower requirements. Unfortunately, it is 
one thing to state that the price of services is an important variable af- 
fecting demand and quite another to isolate the impact of price changes. 
Hospitals usually charge three rates (58, p.23), based upon whether the 
patient is in a private room, semi-private room, or ward. Ward service is 
generally provided for the person who is unable to pay for the full cost of 

2 Feldstein (43, pp. 34,40) found the price elasticity of demand for phy- 
sicians services to be about 0.2, and for hospital service to be zero. 

3 

Klarman (58, p.25) argues that the latter is true. 
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the service. The ward patient is expected to pay as much as he can but no 
more than the cost of providing the service. What then is the "price" of 
hospital services? The same problem arises with regard to physicians* ser- 
vices. Physicians have traditionally used a sliding schedule of fees, 
charging more for the same service to those individuals better able to pay. 
Thus there is price discrimination in the provision of the service as well 
as a perceived degree of product differentiation of the service itself. It 
may be that an individual demands not really a service but the physician 
himself (48, p.157). That is, the service may be inseparably vested in the 
individual providing it. This is not contradicted by the observation that 
perhaps what one really purchases from a physician is not a service but infor- 
mation (24, p.946) . The value or perceived reliability of this information 
may still be vested in the person providing it. Thus in speaking of 
"physicians* services" we have aggregated many different types of services, 
each of which may be priced differently depending upon the patients* 
ability or willingness to pay for it or perception of value received. There 
does not exist a demand curve per se, and when we compute the price elasticity 
of demand for physicians* services we are not speaking about a rigorously 
defined concept. Generally what we arrive at is some measure of the percent- 
age change in average price. However, average price can be changed in many 
ways, and it seems plausible that the demand response would differ depending 
upon the manner in which the average price changed. Our estimate of price 
elasticity is a purely empirical' phenomenon and is probably a function of 
the time period* over which' the observations were taken. If this period is 
"long enough," we may derive an estimate of "average price" elasticity, 
assuming that over a "long enough**' period' the nature of the structure of 



o 



24 



price changes tends toward some form of "represent ability." Note that this 
estimate of elasticity may be useless for short-term forecasting, as in a 
short time period changes in average prices may be caused by several dif- 
ferent types of changes in price structures. It is possible that the price 
elasticity of demand for physicians* services is near zero for "small" 
price changes, but that "larger" price changes will cause a substitution of 
patent medicines and "home remedies" for the services of medical doctors. 
There is some theoretical reason to believe that the price of services may 
be a rather unreliable explanatory variable for use in predicting the demand 
for physicians* services and, to a lesser extent, for the services of 
short-stay hospitals. 

Per Capita Income and Its Distribution 

The third major variable which may be expected to affect the demand for 
health services is income and its distribution. Consider first the level of 
income. In a microeconomic sense, it appears that as a family’s income in- 
creases, total expenditures on medical care increase, but in less than pro- 
portion. On the basis of expenditure data alone, it is impossible to assess 
the extent to which expenditure increases are due to increased use of fac- 
ilities and services as income increases and the extent to which this may 
be a function of price discrimination. Table 5 lists some recent expendi- 
ture data. Note that the income figures are on a family basis, while 
expenditure figures are on a per individual basis. 

Because of the difference in reporting units, no computation of income 
elasticity is possible. Further, the observed trend may be purely spurious. 
To the extent that average age of family members is positively correlated 
with income, the effect of increasing income may simply be a proxy for the 
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effect of increasing average age. 



Table 3.5. Health Expenses (in Dollars) per Person per Year, by Type of 
Expense and Family Income, United States, July - December 
1962 



Type of Expense 



Income 


Total 


Hospital 


Doctor 


Dental 


Other 


Less than 2,000 


112 


28 


36 


9 


39 


2,000 - 3,999 


116 


30 


38 


11 


37 


4,000 - 6,999 


119 


30 


41 


16 


32 


7,000 - 9,999 


135 


29 


46 


24 


36 


10,000 and over 


178 


34 


60 


37 


47 



Source: (125, p.22). 



Stigler presented the following data on the income elasticity of expend! 
ture on three classes of health services. 



Table 3.6. Income Elasticities of Urban Families 



Service 


1919 


1935-1936 


1941 


Physicians and 
oculists 


.71 


.82 


.70 


Dentists 


1.53 


1.24 


1.12 


Other medical care 


1.07 


.93 


.72 



Source: (89, p.27). 



The income elasticity of dental services is apparently higher than that 
for medical care services as a whole. This has intuitive appeal, since the 
majority of dental services are probably postponable, which is not true in 
the case of physicians' services, for example. This would be expected to 
cause a higher income elasticity of demand for dental services. The mass 
of data available on health expenditures tends, however, to obscure a funda- 
mental point. Data on the correlation of income and expenditure are not 
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very useful for deriving estimates of demand for services. For those fami- 
lies having annual incomes of less than $2,000, 30.2% of the group incurred 
no health expense during the July — December 1962 period. For families 



having incomes of $10,000 or more only 9.5% of the group incurred no health 
expense (124, p.24). A large part of this differential is due to the fact 



that various welfare agencies paid for the services received by low income 
families (124, p.4). Thus it is the correlation between income and utili- 
zation of services which is important for our purposes. Utilization of 
services and individual expenditures on services are not measures of the 



same thing, and for low income groups they may not even be highly correlated. 
Since expenditure on medical care is a consumption expense, all of the 
arguments against the use of measured income and in favor of "permanent 
income" (47) are. applicable here. A very rigorous theoretical treatment of 
the effect of income on demand for health services would have to deal with 
the problem of income definition. 

Income does appear to have an effect on the demand for medical care 
measured in physical units, as evidenced by data in the following tables. 

The magnitude of this effect may be quite small, however, and the nature of 
the correlation is not straightforward. Certainly the utilization of vari- 
ous categories of health services does not increase directly as income in- 
creases, if age- income correlation effects are removed. 

Note particularly the fluctuation in physician visits per person for 
individuals aged 65 and over. Many of these persons are retired, and their 
income and their wealth may not be highly correlated. Those persons with 
very low wealth may have higher incomes , because they cannot afford to re- 
tire. If possible, we should consider wealth as well as income. 
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Table 3.7. Physician Visits per Person by Family Income and Age Category, 
United States, July 1963 - June 1964 



All Ages 


Less Than 


45 45 - 64 65 


and Over 


Less than 3,000 4.3 


3.2 


5.1 


6.0 


3,000 - 3,999 4.6 


3.8 


4.8 


7.7 


4,000 - 6,999 4.5 


4.2 


5.1 


7.0 


7,000 - 9,999 4.7 


4.4 


5.3 


6.9 


10,000 and over 5.1 


5.0 


5.1 


7.7 


Source: (102, pp.34,63). 


Table 3.8. Patients Discharged 


From Short-stay Hospitals per 1, 


000 Persons, 


by Family Income and Age, United 


States , July 1963 - 


June 1964 



Income 


All Ages 


Under 15 


15-24 


25-34 


35-44 


45-64 


65 and over 


Less than 2,000 


136.4 


55.3 


163.4 


163.2 


148.4 


138.3 


178.1 


2,000 - 3,999 


145.6 


63.8 


204.1 


196.2 


132.4 


167.9 


198.7 


4,000 - 6,999 


128.0 


72.0 


167.6 


175.7 


134.5 


151.3 


189.1 


7,000 - 9,999 


121.7 


69.7 


119.0 


187.4 


134.0 


149.3 


179.9 


10,000 and over 


116.5 


67.8 


91.4 


174.9 


136.2 


131.4 


226.3 



Source: (116, p. 36). 

Reading across the rows, i.e. the influence of age given income, dis- 
closes that the number of discharges increases as age increases, except for 
a "bulge" in the 15 - 34 year age groups. This is probably due to maternity 
cases, as discussed earlier, and can be handled by classifying the popula- 
tion by both age and sex. The cross classification by income does not alter 
the effect of age group, as previously discussed. Note, however, the irregu 
larity of the effect of income given age. Individuals aged 15 - 24 years 
having family incomes of $2,000 - 3,999 had greater than double the number 
of discharges from short-stay hospitals than the same age group with family 
incomes of $10,000 or more. We could explain this by assuming that those 
in the $10,000-and-over category are persons still living with parents and 
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hence unmarried, while those in the $2,000 - 3,999 category are primarily 
young married persons with a high incidence of maternity cases . Observe 
the remarkable constancy of discharge rates per 1,000 persons aged 35 - 44 
having family incomes ranging from $2,000 to over $10,000, while for those 
persons aged 45 - 64 discharge rates decrease as income increases over 
$2,000 per family per year. We could appeal to the argument that persons 
in high income brackets use more preventive services and hence fewer 
curative services. This still does not explain why there should be a 
difference between age groups 35 - 44 and 45 - 64. 

We should be aware that we are simply using "casual empiricism" in 
looking at a summary table of data without testing to see if the differences 
we are discussing are statistically significant or not. Without having 
access to the original data, however, this type of testing is impossible. 

It is possible that some of the apparent incongruities in the data on 
hospital usage can be explained by considerations regarding hospitalization 
insurance. Hence I will defer further comment until after a general dis- 
cussion on the institutional variables, 1^ • 

Stigler's analysis (89) indicates that perhaps the utilization of den- 
tal services is more responsive to income differences than is the utilization 
of physician or short-stay hospital services. Recent data tend to corrobor- 
ate this. In fact, it appears that the response of the number of dental 
visits per person to income differences is more regular and of greater mag- 
nitude than the response to age differences. 
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Table 3.9. Dental Visits per Person per Year, by Age and Family Income, 
United States, July 1963 - June 1964 



Income 


All Ages 


Under 5 


5-14 


15-24 


25-44 


45-64 


65 and Over 


Less than 2,000 


0.8 




0.9 


1.3 


1.0 


0.8 


0.5 


2,000 - 3,999 


0.9 


- 


0.8 


1.1 


1.1 


1.1 


0.7 


4,000 - 6,999 


1.4 


0.3 


1.7 


1.9 


1.7 


1.5 


1.0 


7,000 - 9,999 


1.9 


0.5 


2.3 


2.3 


2.2 


1.8 


1.2 


10,000 and over 


2.8 


0.7 


3.2 


3.5 


2.8 


3.0 


1.9 



Source: (127, p.18). 



Health Insurance and Medicare 

1 will consider the effect of only two institutional variables on the 
demand for health services — health insurance plans and medicare. In the 
period from July 1962 to June 1963, 70.3% of all persons in the United States 
had some type of hospitalization insurance, and 65.2% had some type of surgi- 
cal insurance (277, p.15). Coverage under both types of insurance appears 
to be positively correlated with family income, as shown following Table 
3 . 10 . 



Table 3.10. Percent of Population by Family Income Having Hospital and 
Surgical Insurance Coverage, United States, July 1962 - 
June 1963 



Income 


Hospital Insurance 


Surgical Insurance 


Less than 2,000 


34.1 


28.8 


2,000 - 3,999 


51.9 


46.8 


4,000 - 6,999 


79.0 


73.9 


7,000 - 9,999 


87.3 


83.2 


10,000 and over 


87.9 


82.6 



Source: (106, p.12). 



There are widely varying schedules of benefits under different health 
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insurance plans, and it appears intuitively plausible that different income 
groups would be attracted to different types of plans. No reliable data are 
available on this point, but it appears that higher income families purchase 
insurance which pays larger benefits. 

Of primary importance to this study are the effect of insurance on the 
utilization of health services and the trend in the portion of the popula- 
tion covered by health insurance. One survey (17, p.97) in July 1953 
found that 57% of persons in the sample had some type of hospital insurance 
and 49% had some type of surgical or medical insurance. Comparison with the 
figures given above for the July 1962 - June 1963 period indicates that 
health insurance coverage has been increasing very rapidly, although the two 
figures are not exactly comparable due to definitional differences. Thus if 
health insurance is expected to grow, any impact of insured status on demand 
for services is of importance in forecasting the latter. If 70% of the 
population is now covered by hospital insurance, it might be expected that 
growth in this figure would be slow, as large segments of the population 
would be expected not to purchase insurance. Very low income families are 
a case in point. In any event, evidence appears to indicate that persons 
with health insurance use more health services than those who are not cover- 
ed by insurance. In a survey conducted in July 1953, Anderson and Feldman 
(17) found that families with insurance incurred median costs of $145 per 
year for all health services, while those without insurance incurred median 
expenses of only $63. Deducting the amount paid by insurance still leaves 
$117 out-of-pocket expense for insured families, which is almost double the 
expense incurred by noninsured families (17, p.26). This could be due to 
price discrimination based upon ability to pay, causing the insured persons 
to pay higher prices for services received than is true for the uninsured. 
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Table 3.11. Hospital Admission Rates per 1,000 Persons, by Family Income, 
United States, July 1952 - June 1953 



Income 


Insured Persons 


Uninsured Persons 


Less than 2,000 


210 


90 


2,000 - 3,499 


160 


90 


3,500 - 4,999 


130 


90 


5,000 - 7,499 


130 


80 


7,500 and over 


120 


100 



Source: (17, p.59). 

Table 3.12. Surgical Procedures per 100 Person-Years, by Family Income, 
United States, July 1952 - June 1953 



Surgically Insured Non-surgically Insured 



Income 


Persons 


Persons 


Less than 2,000 


15 


4 


2,000 - 3,499 


10 


4 


3,500 - 4,999 


8 


6 


5,000 - 7,499 


9 


6 


7,500 and over 


8 


6 



Source: (17, p.194). 

This has some validity, especially in the case of the lower income classes, 
where persons without insurance receive free health services as indigents. 
However, this does not appear to be the whole story, as persons with hospi- 
tal insurance also use more dental services than persons without hospital 
insurance . 

It may be that some persons are simply more "health conscious" than 
others, and these persons are the ones that are attracted to health insur- 
ance. Klarman notes, "The insured spend more than the uninsured because 
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Table 3.13. Percent of Persons, by Family Income, Consulting Dentists, 
United States , July 1952 - June 1953 



Income 


Persons With 
Hospital Insurance 


Persons Without 
Hospital Insurance 


Less than 2,000 


18 


16 


2,000 - 3,499 


25 


22 


3,500 - 4,999 


35 


28 


5,000 - 7,499 


47 


37 


7,500 and over 


59 


47 



Source: (17, p.200). 

they want to, not because they have more illness and need more medical care" 
(58, p.35). This is a very weak explanation. In fact, it is more of an 
admission of inability to explain than an explanation in the true sense. I 
am not arguing that the statement is unture — merely that it remains to be 
explained why it is true. Certain types of insurar.ee plans provide for 
flat-rate payments, as for example so much per day for a hospital room. 
Assume arbitrarily that the insurance plan pays for one-half of the cost of 
a hospital room. Since becoming insured is equivalent to receiving a price 
reduction on hospital services, abstracting from premium payments, it would 
be expected that utilization of these services would increase for an indi- 
vidual after he becomes insured.^ However, given the low price elasticity 
of demand for hospital services'*, this alone will not cause total expendi- 
tures to increase. In fact, if price elasticity were zero, expenditure on 

^Abstracting from any effect of initial increased use of hospital 
services caused by prior neglect of medical conditions in antici- 
pation of achieving insured status. 

■*Near zero (43, p.40). 
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hospital services should be halved. It seems unrealistic to assume hospital 
services to be an inferior good, and the substitution effect of a price de- 
crease should not cause an increase in demand for other health services. 
Therefore the income effect must be very large. However, I hypothesize that 
this effect is due not to the effectively lowered price of services but to 
the reduction of uncertainty caused by achieving insured status. Thus the 
insured family need no longer hold a reserve against a medical contingency 
and can "afford" to utilize nonessential medical services such as cosmetic 
surgery, dental prophylaxis, braces for children* s teeth, and so forth. I 
view this as a budgeted reserve, not as an actual asset balance. 

This provides an alternative explanation of results such as found by 
Weisbrod and Fiesler (136) that persons having "better" hospitalization 
insurance, defined as having more covered services and/or a higher schedule 
of payments for given services, utilized more hospital services than other 
insured persons. The more contingencies that are covered by insurance or 
the higher the benefit payments for a given contingency, the less the un- 
certainty regarding future medical expenses. Weisbrod and Fiesler also 
found that persons with more inclusive coverage tended to use more ancillary 
services which were covered in full, while the utilization of private hos- 
pital rooms was not significantly affected. Despite the fact that persons 
with "better" insurance also received a higher allowance for private rooms 
than other insured persons, there was still a charge involved to the user. 
Private room costs were not covered in full, causing effective coinsurance. 
Arrow (24, p.961) notes that coinsurance provisions are introduced in part 
to guard against moral hazard, or "misuse," of insurance benefits. Exactly 
what constitutes "misuse" brings us back to. the concept of "need" for medical 
services, discussed in Chapter 1. 1 do not propose to issue any ethical 
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judgments but merely to note that as long as some form of effective coinsur- 
ance is maintained, the use of services may not increase appreciably. Thus, 
in forecasting demand for services, perhaps we should differentiate between 
insurance providing full coverage and that providing only partial coverage. 
One final comment on Weisbrod and Fiesler’s findings is to note that in- 
creased utilization of services by persons with ‘’better" insurance was not 
found in all age and sex categories but was confined primarily to females 
over 55 years of age (136, p.131). This is additional evidence that the 
basic unit for forecasting demand for health services is population in an 
age and sex cohort group. 

Medical care for the aged, or medicare as I shall subsequently refer to 
it, went into effect July 1, 1966. This is a federal government program to 
pay, through social security, part of the hospital bills of persons over age 
65 and, for those electing the voluntary coverage, part of their doctors* 
bills. Included in covered services under medicare are up to 60 days in a 
hospital, for which the patient pays only the first $40, and an additional 
30 days in a hospital for each spell of illness, for which the patient pays 
$1° per day. Payments for mental hospital treatment are limited to 190 
days in a lifetime. Effective January 1, 1967, up to 20 days of care in a 
nursing home or convalescent section of a hospital is fully covered if pre- 
ceded by hospitalization for three days or more. .i additional 80 days of 
this care is available at a cost of $5 per day to the user. Up to 100 home 
visits by nurses or other health workers is covered for a period of one 
year after release from a hospital or nursing home, as well as 80% of the 
cost exceeding $20 of outpatient diagnostic tests in hospitals for each 
20-day period of testing. 

Persons may elect to pay $3 per month to receive additional benefits 



